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PROPOSED  RULE  MAKING 


ENVIRONMENTAL  PROTECTION 
A6ENCY 

[  40  CFR  Part  85  1 

CONTROL  OF  AIR  POLLUTION  FROM 
NEW  MOTOR  VEHICLES  AND  NEW 
MOTOR  VEHICLE  ENGINES 

Standards  and  Test  Procedures  for 

Light  Duty  Diesel  Motor  Vehicles 

Emission  control  standards  for  light 
duty  vehicles  have  to  date  been  imposed 
by  the  Federal  Government  only  on  gas¬ 
oline-fueled  vehicles.  The  Environmen¬ 
tal  Protection  Agency  now  proposes  to 
amend  the  regulations  in  40  CFR  Part 
85  to: 

(a)  Extend  the  applicability  of  ex¬ 
haust  emission  standards  to  new  diesel- 
fueled  light  duty  vehicles,  beginning  with 
the  1975  model  year;  and 

(b)  Extend  the  applicability  of  the  an¬ 
alytical  procedures  and  instrumentation 
for  the  measurement  of  carbon  monox¬ 
ide  and  oxides  of  nitrogen  to  new  diesel - 
fueled  light  duty  vehicles;  and 

(c)  Prescribe  special  analytical  pro¬ 
cedures  and  instrumentation  for  the 
measurement  of  hydrocarbon  emissions 
from  new  diesel-fueled  light  duty 
vehicles. 

The  section  number  system  contained 
in  this  proposed  subpart  is  designed  to 
coordinate  with  a  renumbering  of  the 
motor  vehicle  regulations  which  is  now 
in  process.  All  cross-references  to  sec¬ 
tions  in  existing  subparts  conform  to  the 
numbering  system  presently  in  effect. 

40  CFR  Part  85  as  so  amended  would 
become  effective  30  days  after  republica¬ 
tion  and  would  be  applicable  to  1975  and 
subsequent  model  year  diesel-fueled  light 
duty  vehicles. 

The  Agency  has  determined  that  gase- 
ous-fueled  light  duty  vehicles  are  likely 
to  be  offered  for  sale  by  model  year  1975. 
The  analytical  procedure  currently  pre¬ 
scribed  for  gasoline-fueled  vehicles  is  ap¬ 
propriate  for  the  testing  of  gaseous- 
fueled  vehicles.  The  Agency  will  soon 
propose  amendments  to  make  existing 
standards  and  test  procedures  for  gaso¬ 
line-fueled  light  duty  vehicles  to  apply 
to  gaseous -fueled  vehicles  as  well.  Those 
procedures  will  include  fuel  specifica¬ 
tions  for  gaseous-fueled  vehicles. 

Interested  persons  may  submit  wTitten 
data,  views,  or  arguments  (in  quadrupli¬ 
cate)  in  regard  to  the  propos^  regula¬ 
tions  to  the  Administrator,  Environ¬ 
mental  Protection  Agency,  Attention: 
OflBce  of  Air  Programs,  4th  and  M  Streets 
SW..  Washington,  DC  20460.  All  rele¬ 
vant  material  received  not  later  than  60 
days  after  publication  of  this  notice  will 
be  considered.  The  Environmental  Pro¬ 
tection  Agency  is  particularly  interested 
in  receiving  data  pertinent  to  the  hydro¬ 
carbon  sampling  system  and  in  particu¬ 


lar  related  to  the  locations  of  the  hydro¬ 
carbon  sampling  point  in  the  system. 
Comments  submitted  shall  be  available 
for  public  inspection  during  normal  busi¬ 
ness  hours  at  the  Oflace  of  Public  Affairs, 
Environmental  Protection  Agency,  4th 
and  M  Streets  SW.,  Washington,  DC 
20460. 

This  notice  of  proposed  rule  making  is 
issued  imder  the  authority  of  section  202 
of  the  Clean  Air  Act  (42  U.S.C.  1857f-l) . 

Dated:  September  22, 1972. 

William  D.  Ruckelshaus, 

Administrator. 

Subporl  L — Standards  and  Test  Procedures  for 
Vehicle  Exhaust  Emissions  (Diesel-Fueled  Light 
Duty  Vehicles) 

Sec. 

85.175- 1  Applicability  (1975  model  year). 

85.175- 2  Standards  for  exhaust  emissions. 

85.175- 3  Tost  procedures. 

85.175- 4  Diesel  fuel  ^eclflcations. 

85.175- 5  Vehicle  preconditioning. 

85.175- 6  Dynamometer  driving  schedule. 

85.175- 7  Dynamometer  procedure. 

85.175- 8  Three-speed  manual  transmis¬ 

sions. 

85.175- 9  Four-speed  and  flve-speed  manual 

transmissions. 

85.175- 10  Automatic  transmissions. 

85.175- 11  Engine  starting  and  re-starting. 

85.175- 12  Sampling  and  analytical  system 

(exhatist  emissions) . 

85.175- 13  Information  to  be  recorded. 

85.175- 14  Analytical  system  calibration  and 

sample  handling. 

85.175- 15  Dynamometer  test  runs. 

85.175- 16  Chart  reading. 

85.175- 17  Calculations  (exhaust  emissions). 

85.175- 18  Test  vehicles. 

85.175- 19  Maintenance. 

85.175- 20  Mileage  accumulations  and  emis¬ 

sion  measurements. 

85.175- 21  Compliance  with  emission  stand¬ 

ards. 

85.176- 1  Applicability  (1976  model  year). 

85.176- 2  Standards  for  exhaust  emis¬ 

sions. 

Aothobity  :  The  provisions  of  this  Subpart 
L  issued  under  section  202  of  the  Clean  Air 
Act  (42  DS.C.  1867f-l). 

Subpart  L — Standards  and  Test  Pro¬ 
cedures  for  Vehicle  Exhaust  Emis¬ 
sions  (Diesel-Fueled  Light  Duty 
Vehicles) 

§83.175—1  .4pp1i<'ubilit>'  (1975  nnwlel 
year). 

The  provisions  of  this  subpart  are  ap¬ 
plicable  to  new  diesel  fueled  light  duty 
motor  vehicles  beginning  with  the  model 
year  specified  therein. 

§  85.175—2  Standards  for  exiiausi  emis¬ 
sions. 

(a)  Exhaust  emissions  from  1975 
model  year  vehicles  shall  not  exceed: 

(1)  Hydrocarbons — 0.41  grams  per  ve¬ 
hicle  mile. 

(2)  Carbon  monoxide — 3.4  grams  per 
vehicle  mile. 

(3)  Oxides  of  nitrogen — 3.1  grams  per 
vehicle  mile. 


(b)  The  standards  set  forth  in  para¬ 
graph  (a)  of  this  section  refer  to  the 
exhaust  emitted  over  a  driving  schedule 
as  set  forth  in  the  following  sections  of 
this  subpart  and  measured  and  calcu¬ 
lated  in  accordance  with  these  sections. 

(c)  Every  manufacturer  of  new  motor 
vehicles  subject  to  the  standards  pre¬ 
scribed  in  this  section  shall,  prior  to  tak¬ 
ing  any  of  the  actions  specified  in  section 
203(a)  (1)  of  the  Act,  t^  or  cause  to  be 
tested  motor  vehicles  in  accordance  w'ith 
the  following  test  procedures  to  ascertain 
that  such  test  vehicles  meet  the  require¬ 
ments  of  this  section  as  applicable. 

§  85.175—3  Tost  procedures. 

The  procedures  described  in  this  sub¬ 
part  will  be  the  test  program  to  deter¬ 
mine  the  conformity  of  diesel  fueled  light 
duty  vehicles  with  the  applicable  stand¬ 
ards  set  forth  in  this  subpart. 

(a)  The  test  consists  of  prescribed 
sequences  of  fueling,  parking,  and  op¬ 
erating  conditions.  The  exhaust  gases 
generated  during  vehicle  (^ration  are 
diluted  with  air  and  sampled  continu¬ 
ously  for  analysis  of  diesel  exhaust  hy¬ 
drocarbons  and  subsequent  analysis  of 
other  specific  components  by  prescribed 
techniques.  This  test  applies  to  vehicles 
equipped  with  catalytic  or  direct  flame 
afterburners,  other  control  systems  or  to 
imcontrolled  vehicles  and  engines.  All 
test  phases  are  conducted  with  an  ambi¬ 
ent  temperature  range  between  68°  and 
86'  F, 

(b)  The  exhaust  emission  test  is  de¬ 
signed  to  determine  hydrocarbon,  carbon 
monoxide,  and  oxides  of  nitrogen  mass 
emissions  while  simulating  an  average 
trip  in  an  urban  area  of  7.5  miles.  The 
test  consists  of  engine  startups  and  vehi¬ 
cle  operation  on  a  chassis  dynamometer 
through  a  specified  driving  schedule,  as 
described  in  Appendix  A  to  this  part.  Us¬ 
ing  a  constant  volume  (variable  dilution) 
sampler,  a  proportional  part  of  the 
diluted  exhaust  gas  is  analyzed  continu¬ 
ously  for  hydrocarbons  and  an  additional 
proportional  part  of  the  diluted  exhaust 
gas  is  collected  in  a  bag  for  subsequent 
analysis  of  the  other  components. 

§  85.175 — !■  Dicsol  fuel  Npociflealion.>>. 

(a)  The  diesel  fuels  employed  for  test¬ 
ing  shall  be  clean  and  bright,  with  pour 
and  cloud  points  adequate  for  operabil¬ 
ity.  The  fuels  may  contain  nonmetallic 
additives  as  follows:  Cetane  improver, 
metal  deactivator,  antioxidant,  dehazer, 
antirust,  pour  depressant,  dye,  and  dis¬ 
persant. 

(b)  Fuel  meeting  the  following  speci¬ 
fications,  or  substantially  equivalent 
specifications  approved  by  the  Adminis¬ 
trator,  shall  be  used  in  exhaust  emis¬ 
sions  testing.  The  grade  of  fuel  recom¬ 
mended  by  the  engine  manufacturer, 
commercially  designated  as  “TVpe  1-D” 
or  "Type  2-D”,  shall  be  used. 
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Item  ASTM  test  method  No.  Typcl-L)  Type  2-1) 


Otauc . 

. 1)613 . 

.  U86 . 

48-64 

42  80 

IBP.  ®F 

.  330-390 

310-400 

lO-pcroont  point,  ®F . 

.  370-430 

.  410-480 

400-460 

470-840 

‘»(-iiprcent  point,  "F . 

(iravity,  ®  API . 

.  I)  287 . 

.  1)  129  or  I)  . 

.  460-620 

.  600  860 

4(V44 

.  0.06  0.20 

,650-610 
580-660 
33  37 
0.2-0. 6 

. 1)  1319 . 

.  8  18 

27  (Min.) 

.  Reinaiiuler. 

Remainder. 

Fl;i,>iiii>oint!  ®F.’  (minutes) . 

\  iseoslly,  CcnILstokcs . 

.  1)93 . 

.  U416 . 

. .  120 

. .  1. 6-2.0 

130 
2. 0-3. 2 

(c)  Fuel  meeting  the  following  speci-  tion.  The  grade  of  fuel  recommended  by 
fications,  or  substantially  equivalent  the  engine  manufacturer,  commercially 
specifications  approved  by  the  Adminis-  designated  as  “Type  l-D”  or  "Type  2-D'’, 


trator,  shall  be  u^  in  service  accumula-  shall  be  used. 

Item 

ASTM  test  metli(8l  No. 

Tyi)e  l-D 

Ty|>c  2-1) 

.  1)  613 . 

48  61 

42  55 

.  1)  86 . 

IRPj  •  K  ''  . 

330  390 

340  410 

370-430 

400-470 

410-480 

470-540 

460-620 

650-610 

KP  •  F  ’  . 

500-660 

880-<-|60 

Oravity,  ®  API . 

Total  Sulfur,  percent . 

Flash  point,  *  F,  (minute) . 

Vlsfoslty,  Centlstokcs . 

.  1)  '287 . 

.  I)  129  or  1)  26-22 . 

.  1)  93 . 

.  D  445 . 

40-44 

0. 06  0.  20 
1-20 

1. 6-2.0 

33  40 
0.  ‘2-0. 5 
130 
2.0  3.2 

S.y.l  T.'i— 6  Dv nuniometer  driving  M'hod* 
ulr. 


(d)  Other  Petroleum  Distillation  Fuel  § 
Specifications: 

(i)  Other  petroleum  distillate  fuels 
may  be  used  for  testing  and  service  ac¬ 
cumulation  provided  they  are  commer¬ 
cially  available,  and 

(ii)  Informatitm,  acceptable  to  the 
Administrator,  is  provided  to  show  that 
only  the  designate  fuel  would  be  used 
in  customer  service,  and 

(iii)  Use  of  a  fuel  listed  under  para¬ 
graphs  (b)  and  fc)  of  this  section  would 
have  a  detrimental  effect  on  emissiMis  or 
durability,  and 

(iv)  Written  approval  from  the  Ad¬ 
ministrator  of  the  fuel  specifications  was 
provided  prior  to  the  start  of  testing. 

(e)  The  specification  range  of  the 
fuels  to  be  used  under  paragraphs  (b>, 

(c),  and  (d)  of  this  section  shall  be  re¬ 
ported  in  accordance  with  §  85.51. 

§  8.1. 175— 5  Vrliit'le  pr<H*on(litioning. 

Vehicles  to  be  tested  for  compliance 
with  the  exhaust  emission  standards  of 
this  part  shall  be  preconditioned  as 
follows: 

(a)  The  fuel  tank  shall  be  drained  and 
specified  test  fuel  added. 

(b)  The  test  vehicle  shall  be  placed 
on  the  dynamometer  and  operated  over 
a  simulated  trip,  according  to  the  appli¬ 
cable  requirements  and  procedures  of 
§§  85.175-6  to  85.175-11  except  that  tlie 
engine  need  not  be  cold  when  starting 
the  riui  on  the  dynamometer  and  only 
a  single  trip  of  7.5  miles  shall  be  run, 
or  the  vehicle  may  be  driven  on  a  road 
route  covering  a  distance  of  7  to  8  miles 
and  a  total  elapsed  time  of  20  to  25 
minutes. 

(c)  The  engine  and  cooling  fan  shall 
be  stopped  upon  completion  of  the  dy¬ 
namometer  operation  and  the  vehicle 
permitted  to  soak  either  on  or  off  the 
dynamometer  stand  for  a  period  of  not 
less  than  12  hours  prior  to  the  dj’na- 
mometer  test. 


(a)  The  dynamometer  driving  sched¬ 
ule  to  be  followed  consists  of  a  nonrepet- 
itive  series  of  idle,  acceleration,  cr^se, 
and  deceleration  modes  of  various  time 
sequences  and  rates.  The  driving  sched¬ 
ule  is  defined  by  a  smooth  transition 
through  the  speed  vs.  time  relationships 
listed  in  Appendix  A  to  this  part.  The 
time  sequence  begins  upon  starting  the 
vehicle  according  to  the  startup  proce¬ 
dure  described  in  §  85.175-11. 

(b)  The  speed  tolerance  at  any  given 
time  on  the  dynamometer  driving 
schedule  prescribed  in  Appendix  A  to 
this  part  or  as  printed  on  a  driver’s  aid 
chart  approved  by  the  Administrator  is 
defined  by  upper  and  lower  limits.  Tlie 
upper  limit  is  2  m.p.h.  higher  than  the 
highest  point  on  the  trace  within  1  sec¬ 
ond  of  the  given  time.  The  lower  limit 
is  2  m.p.h.  lower  than  the  lowest  point  on 
the  trace  within  1  second  of  the  given 
time.  Speed  variations  greater  than  the 
tolerances  (such  as  occur  when  shifting 
manual  transmission  vehicles)  are  ac¬ 
ceptable  provided  they  occur  for  less 
than  2  seconds  on  any  one  occasion. 
Speeds  lower  than  those  prescribed  are 
acceptable  provided  the  vehicle  is  oper¬ 
ated  at  maximum  available  power  during 
such  occurances.  Further,  speed  devia¬ 
tions  from  those  prescribed  due  to  stall¬ 
ing  are  acceptable  provided  the  provi¬ 
sions  of  5  85.175-lUd)  are  adhered  to. 

§  8.5.17.5—7  nyiiaiiKuiielrr  prcM-rdiirc. 

(a)  The  dynamometer  rim  consists  of 
two  tests,  a  “cold"  start  test  after  a 
minimum  12  hour  soak  and  a  “hot”  start 
test  with  a  10  minute  soak  between  the 
two  tests.  Engine  startup,  operation  over 
the  driving  schedule,  and  engine  shut¬ 
down  make  a  complete  cold  start  test. 
Engine  startup  and  operation  over  the 
first  505  seconds  of  the  driving  schedule 
complete  the  hot  start  test.  The  exhaust 


emissions  are  diluted  with  air  to  a  con¬ 
stant  volume  and  a  portion  is  sampled 
continuously  during  each  test.  Diesel 
hydrocarbons  are  analyzed  continuously, 
with  electronic  integration,  during  each 
test.  The  composite  (flow  integrated) 
samples  collected  in  bags  are  analyzed 
for  carbon  monoxide,  carbon  dioxide,  and 
oxides  of  nitrogen.  A  parallel  sample  of 
dilution  air  is  analyzed  for  hydrocarbon, 
carbon  monoxide  and  oxides  of  nitrogen. 

(b)  During  dynamometer  operation,  a 
fixed  speed  cooling  fan  shall  be  posi¬ 
tioned  so  as  to  direct  cooling  air  to  the 
vehicle  in  an  appropriate  manner  with 
the  engine  compartment  cover  open.  Tlie 
fan  capacity  shall  normally  not  exceed 
5,300  c.f.m.  If,  however,  the  manufac¬ 
turer  can  show  that  during  field  opera¬ 
tion  the  vehicle  received  additional  cool¬ 
ing,  tlie  fan  capacity  may  be  increased 
or  additional  fans  used  if  approved  in 
advance  by  the  Administrator.  In  the 
case  of  vehicles  with  front  engine  com¬ 
partments,  the  fan(s)  shall  be  squarely 
positioned  between  8  and  12  inches  in 
front  of  the  cooling  air  inlets  (grill).  In 
the  case  of  vehicles  with  rear  engine 
compartments  (or  if  special  designs  make 
the  above  impractical),  the  cooling 
fan(s)  shall  be  placed  in  a  position  to 
provide  sufilcient  air  to  maintain  engine 
cooling. 

(c)  The  vehicle  shall  be  nearly  level 
when  tested  in  order  to  prevent  abnormal 
fuel  distribution. 

(d)  Flywheels,  electrical  or  other 
means  of  simulating  inertia  shall  be  used. 
If  the  equivalent  inertia  specified  in  the 
following  table  is  not  available  on  tne 
dynamometer  being  used,  the  next  higher 
equivalent  inertia  (not  to  exceed  250 
lbs.)  available  shall  be  used. 


Ia>aili'<l  vehiele  weiKlit, 
pounds 

Equivalent 

inertia 

weight, 

pounds 

Road  load 
IMiwer  at 

60  m.p.h. 
horse  I8)wer 

I’p  to  1,1'26 . 

l.noo 

5.9 

I.i26  to  1,375 . 

i.onn 

6.6 

1,376  to  1,625 . 

1.500 

7. 1 

1,6-28  to  1,875 . 

1,75(( 

7.7 

1,876  to -2,125 . 

-2.  OOO 

8.3 

2,126  to  -2,375 . 

-2. 280 

8.8 

2,376  to  2,625 . 

-2..5<» 

9.4 

2,62»>  to  2,878 . 

2,750 

-2,876  to  3,2.50 . 

3.  (MIO 

10.3 

3.-281  to  3.780 . 

3,  .500 

11.2 

3,751  to  4,250 . 

4.000 

12.0 

4,251  to  4,750 . 

4.500 

12.7 

4.781  to  5,-280 . 

5,000 

13.  1 

to  6.750 . - . 

5,S(HI 

13.  ,1 

5,761  to  al)o5-e . 

6,500 

11. 1 

(e)  Power  absorption  unit  adjust¬ 
ment: 

( 1 )  The  power  absorption  unit  shall  be 
adjusted  to  reproduce  road  load  power  at 
50  m.p.h.  true  speed.  The  indicated  road 
load  power  setting  shall  take  into  ac¬ 
count  the  dynamometer  friction.  The 
relationship  between  road  load 
(absorbed)  power  and  indicated  road 
load  power  for  a  particular  dynamom¬ 
eter  shall  be  determined  by  the  pro¬ 
cedure  outlined  in  Appendix  B  to  this 
part  or  other  suitable  means. 

(2)  The  road  load  power  listed  in  the 
table  above  shall  be  used  or  the  vehicle 
manufacturer  may  determine  the  road 
load  power  by  the  following  procedure 
and  request  its  use; 
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(i)  Measuring  the  fuel  flow  rate  of  a 
representative  vehicle  of  the  same 
equivalent  inertia  weight  class,  when 
operated  on  a  level  road  under  balanced 
wind  conditions  at  a  true  speed  of  50 
m.p.h.,  and 

(ii)  Noting  the  dynamometer  in¬ 
dicated  road  load  horsep>ower  setting  re¬ 
quired  to  reproduce  that  fuel  flow  rate 
when  the  same  vehicle  is  operated  on  the 
dynamometer  at  a  true  speed  of  50  m.p.h. 
The  tests  on  the  road  and  on  the  dyna¬ 
mometer  shall  be  performed  with  the 
same  vehicle  ambient  absolute  pressure 
(usually  barometric),  i.e.  within  :2;5  mm. 
Hg. 

(iii)  Tlie  road  load  power  shall  be 
determined  according  to  the  procedure 
outlined  in  Appendix  B  to  this  part  and 
adjusted  according  to  the  following  if 
applicable. 

(3)  Where  it  is  expected  that  more 
than  33  percent  of  the  vehicles  in  an 
engine  family  will  be  equipped  with  air- 
conditioning,  the  road  load  power  listed 
above  or  as  determined  in  subparagraph 

(2)  of  this  paragraph  shall  be  increased 
by  10  percent  for  testing  all  test  vehicles 
representing  such  engine  family. 

(f)  The  vehicle  speed  (m.p.h.)  as 
measured  from  the  dynamometer  rolls 
shall  be  used  for  all  conditions.  A  speed 
vs.  time  recording,  as  evidence  of  dyna¬ 
mometer  test  vaUdity,  shall  be  supplied 
on  request  of  the  Administrator. 

(g)  Practice  runs  over  the  prescribed 
driving  schedule  may  be  performed  to 
And  the  minimiun  accelerator  pedal  ac¬ 
tion  to  maintain  the  proper  speed-time 
relationship. 

Note:  When  using  two-roll  dynamometers 
a  truer  speed-time  trace  may  be  obtained  by 
minimizing  the  rocking  of  the  vehicle  in 
the  rolls.  The  rocking  of  the  vehicle  changes 
the  tire  rolling  radius  on  each  roll.  The  rock¬ 
ing  may  be  minimized  by  restraining  the 
vehicle  horizontally  (or  nearly  so)  by  using 
a  cable  and  winch. 

(h)  The  drive  w'heel  tires  may  be  In¬ 
flated  up  to  45  p.s.i.g.  In  order  to  prevent 
tire  damage.  The  drive  wheel  tire  pres¬ 
sure  shall  be  reported  with  the  test 
results. 

(i)  If  the  dynamometer  has  not  been 
opierated  during  the  2-hour  period  im¬ 
mediately  preceding  the  test  it  shall  be 
warmed  up  for  15  minutes  by  operating 
It  at  30  m.p.h.  using  a  nontest  vehicle. 

§  85.17.’>— 8  Tlirpc-speod  manual  trans¬ 
missions. 

(a)  All  test  conditions  except  as  noted 
shall  be  run  in  highest  gear. 

(b)  Cars  equipped  with  free  wheeling 
or  overdrive  units  shall  be  tested  wdth 
this  unit  (free  wheeling  or  overdrive) 
lo(^ked  out  of  operation. 

(c)  Idle  shall  be  run  with  transmission 
in  gear  and  with  clutch  disengaged  (ex¬ 
cept  first  idle;  see  §  85.175-11). 

(d)  The  vehicle  shall  be  driven  with 
minimum  acx^elerator  pedal  movement  to 
maintain  the  desired  speed. 

(e)  Acceleration  modes  shall  be  driven 
sm<x>thly  with  the  shift  speeds  as  recom¬ 
mended  by  the  manufacturer.  If  the 
manufacturer  does  not  recommend  shift 
speeds,  the  vehicle  shall  be  shifted  from 
first  to  second  gear  at  15  m.p.h.  and  from 


second  to  third  gear  at  25  m.p.h.  The  op¬ 
erator  shall  release  the  accelerator  pedal 
during  the  shift,  and  accomplish  the 
shift  with  minimum  time.  If  the  vehicle 
cannot  accelerate  at  the  specified  rates, 
the  vehicle  shall  be  accelerated  at  maxi¬ 
mum  available  power  until  the  vehicle 
speed  reaches  the  speed  at  which  it 
should  be  at  that  time  during  the  test. 

(f)  Tlie  deceleration  modes  shall  be 
nm  with  clutch  engaged  and  without 
shifting  gears  from  the  previous  mode, 
using  brakes  or  accelerator  pedal  as  nec¬ 
essary  to  maintain  the  desired  speed.  For 
those  modes  which  decelerate  to  zero, 
the  clutch  shall  be  depressed  when  the 
speed  drops  below  15  m.p.h.  when  engine 
roughness  is  evident,  or  when  engine 
stalling  is  imminent. 

(g)  Downsliifthig  is  allowed  at  the  be¬ 
ginning  of  or  during  a  power  mode  if 
recommended  by  the  manufacturer  or  if 
the  engine  obviously  is  lugging. 

§  83.175—9  Four-^pe«‘d  and  fivc-xpeed 
manual  tran^nli^^iuni». 

(a)  Use  the  same  procedure  as  for 
three-speed  manual  transmissions  for 
shifting  from  first  to  second  gear  and 
from  second  to  third  gear.  If  the  manu¬ 
facturer  does  not  recommend  shift 
speeds,  the  vehicle  shall  be  shifted  from 
third  to  fourth  gear  at  40  m.p.h.  Fifth 
gear  may  be  used  at  the  manufacturer’s 
option. 

(b)  If  transmission  ratio  in  first  gear 
exceeds  5:1,  follow  the  procedure  for 
three-  or  four-speed  manual  transmis¬ 
sion  vehicles  as  if  the  first  gear  did  not 
exist. 

§  85.175—10  Auluniulir  iraiii-niisKions. 

(a)  All  test  conditions  shall  be  run 
with  the  transmission  in  “Drive”  (high¬ 
est  gear).  Automatic  stick-shift  trans¬ 
missions  may  be,  shifted  as  manual  trans¬ 
missions  at  the  option  of  the  manu¬ 
facturer. 

(b)  Idle  modes  shall  be  run  with  the 
transmission  in  “Drive”  and  the  wheels 
braked  (except  first  idle;  see  §  85.175-11) . 

(c)  The  vehicle  shall  be  driven  with 
minimum  accelerator  pedal  movement  to 
maintain  the  desired  speed. 

(d)  Acceleration  modes  shall  be  driven 
smoothly  allowing  the  transmission  to 
shift  automatically  through  the  normal 
sequence  of  gears.  If  the  vehicle  cannot 
accelerate  at  the  specified  rates,  the 
vehicle  shall  be  accelerated  at  maximum 
available  power  until  the  vehicle  speed 
reaches  the  speed  at  which  it  should  be  at 
that  time  during  the  driving  schedule. 

(e)  The  deceleration  modes  shall  be 
run  in  gear  using  brakes  or  accelerator 
pedal  as  necessary  to  maintain  the  de¬ 
sired  speed. 

§  85.175—1 1  Engine  starling  and  restart¬ 
ing. 

(a)  The  engine  shall  be  started  ac¬ 
cording  to  the  manufacturer’s  recom¬ 
mended  starting  procedures.  The  initial 
20-second-idle  period  shall  begin  when 
the  engine  starts.  The  transmission  shall 
be  placed  in  gear  15  seconds  after  the 
engine  is  started.  If  necessary,  braking 
may  be  employed  to  keep  the  drive  wheels 
from  turning. 


(b)  If  the  vehicle  does  not  start  after 
10  seconds  of  cranking,  cranking  shall 
cease  and  the  reason  for  failure  to  start 
shall  be  determined.  The  revolution 
counter  on  the  constant  volume  sampler 
and  the  hydrocarbon  integrator  (see 
§  85.175-15  Dynamometer  test  runs) 
shall  be  turned  off  and  the  sample  sole¬ 
noid  valves  placed  in  the  “dump”  posi¬ 
tion  during  this  diagnostic  period.  In 
addition,  either  the  positive  displacement 
pump  should  be  turned  off  or  the  exhaust 
tube  disconnected  from  the  tailpipe  dur¬ 
ing  the  diagnostic  period.  If  failure  to 
start  is  an  operational  error,  the  vehicle 
shall  be  rescheduled  for  testing  from  a 
cold  start.  If  failure  to  start  is  caused  by 
vehicle  malfunction,  corrective  action  of 
less  than  30  minutes  duration  may  be 
taken  and  the  test  continued.  ’The  sam¬ 
pling  system  shall  be  reactivated  at  the 
same  time  cranking  is  started.  When 
the  engine  starts,  the  driving  schedule 
timing  sequence  shall  begin.  If  failure 
to  start  is  caused  by  vehicle  malfunction 
and  the  vehicle  cannot  be  started,  the 
test  shall  be  voided,  the  vehicle  removed 
from  the  dynamometer,  corrective  action 
taken,  and  the  vehicle  rescheduled  for 
test.  The  reason  for  the  malfunction  (if 
determined)  and  the  corrective  action 
taken  shall  be  reported. 

(c)  If  the  engine  “false  starts”,  the 
operator  shall  repeat  the  recommended 
starting  procedure. 

(d)  Stalling; 

( 1 )  If  the  engine  stalls  during  an  idle 
period,  the  engine  shall  be  restarted  im¬ 
mediately  and  the  test  continued.  If  the 
engine  cannot  be  started  soon  enough 
to  allow  the  vehicle  to  follow  the  next 
acceleration  as  prescribed,  the  driving 
schedule  indicator  shall  be  stopped. 
When  the  vehicle  restarts  the  driving 
schedule  indicator  shall  be  reactivated. 

(2)  If  the  engine  stalls  during  some 
operating  mode  other  than  idle,  the  driv¬ 
ing  schedule  Indicator  shall  be  stopped, 
the  vehicle  restarted,  accelerated  to  the 
speed  required  at  that  point  in  the  driv¬ 
ing  schedule  and  the  test  continued. 

(3 )  If  the  veliicle  will  not  restart  with¬ 
in  1  minute,  the  test  shall  be  voided,  the 
vehicle  removed  from  the  dynamometer, 
corrective  action  taken,  and  the  vehicle 
rescheduled  for  test.  The  reason  for  the 
malfunction  (if  determined)  and  the 
corrective  action  taken  shall  be  reported. 

§  85.175—12  Sampling  and  analytical 
!iy!>lcni  (exhaust  eniissimis). 

(a)  Schematic  drawings.  The  follow¬ 
ing  figures  (Pig.  L  175-1,  L  175-2  and  L 
175-3)  are  schematic  drawings  of  the 
exhaust  gas  sampling  and  analytical  sys¬ 
tems  which  will  be  used  for  testing  under 
the  regulations  in  this  part.  Additional 
components  such  as  instruments,  valves, 
solenoids,  pumps,  and  switches  may  be 
used  to  provide  additional  information 
and  coordinate  the  functions  of  the  com¬ 
ponent  systems, 

(b)  Component  description  (exhaust 
gas  sampling  system).  ’The  following 
components  will  be  used  in  the  exhaust 
gas  sampling  system  for  testing  under 
the  regulations  in  this  part.  See  Figure 
L  175-1.  Other  types  of  constant  volume 
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samplers  may  be  used  if  shown  to  yield 
equivalent  results. 

(1 )  A  dilution  air  filter  assembly  con* 
sisting  of  a  particulate  (paper)  filter  to 
remove  solid  matter  from  the  dilution 
air  and  thus  increase  the  life  of  the  char¬ 
coal  filter;  a  charcoal  filter  to  reduce 
and  stabilize  the  backgroimd  hydrocar¬ 
bon  level;  and  a  second  particulate  filter 
to  remove  charcoal  particles  from  the 
air  stream.  The  filters  shall  be  of  suffi¬ 
cient  capacity  and  the  duct  which  car¬ 
ries  the  dilution  air  to  the  point  w'here 
the  exhaust  gas  is  added  shall  be  of 
sufficient  size  so  that  the  pressure  at  the 
mixing  point  is  less  than  1  inch  of  water 
pressure  below  ambient  when  the  con¬ 
stant  volume  sampler  is  operating  at  its 
maximum  flow  rate. 

(2)  A  flexible,  leak-tight  connector 
and  tube  to  the  vehicle  tailpipe.  TTie 
flexible  tubing  shall  be  sized  and  con¬ 
nected  in  such  a  manner  that  the  static 
pressure  variations  in  the  vehicle  tail¬ 
pipe  (s)  remain  within  ±3  inches  of 
water  of  the  static  pressure  variations 
measured  during  a  dynamometer  driv¬ 
ing  cycle  with  no  connection  to  the 
tailpipe  (s). 

(3)  A  heating  system  to  preheat  the 
heat  exchanger  to  with  ±10°  P.  of  its 
operating  temperature  before  the  test 
begins. 

(4)  A  heat  exchanger  capable  of  limit¬ 
ing  the  gas  mixture  tem[>erature  varia¬ 
tion  during  the  entire  test  to  ±10°  F.  as 
measured  at  the  sample  point. 

(5)  A  positive  displacement  pump  to 
pump  dilute  exhaust  mixture.  The  pump 
capacity  (300  to  350  c.f.m.  is  sufficient 
for  testing  most  vehicles)  shall  be  large 
enough  to  virtually  eliminate  water  con¬ 
densation  in  the  system.  See  Appendix 
C  to  this  part  for  flow  calibration 
techniques. 

(6)  Temperature  sensor  )T1)  with  an 
accuracy  of  ±2“P.  to  allow  continuous 
recording  of  the  temperature  of  the 
dilute  exhaust  mixture  entering  the  posi¬ 
tive  displacement  pump.  (See  5  85.175- 
13<k)). 

(7»  Gauge  (Gl)  with  an  accuracy  of 
±2  percent  of  reading  to  measure  the 
pressure  depression  of  the  dilute  exhaust 
mixtui-e  entering  the  positive  displace¬ 
ment  piunp,  relative  to  atmospheric 
pressure. 

(8)  Gauge  (G2)  with  an  accuracy  of 
±2  percent  of  reading  to  measure  the 
pressure  increase  across  the  positive  dis¬ 
placement  pump. 

(9)  Sample  probes  (SI,  S2,  and  S3> 
pointed  upstream  to  collect  samples  from 
the  dilution  air  stream  and  the  dilute 
exhaust  mixture.  Additional  sample 
probes  may  be  used,  for  example  to  ob¬ 
tain  continuous  concentration  traces  of 
the  dilute  exhaust  stream.  In  such  case 
the  sample  flow  rate,  in  standard  cubic 
feet  per  test  phase,  must  be  added  to  the 
calculated  dilute  exhaust  volume.  The 
position  of  the  sample  probes  in  Figure 
L  175-1  is  pictorial  only.  The  heated 
sample  line  (S3)  between  the  sampling 
point  and  the  analyzer  shall  be  as  short 
as  tx>ssible. 


Figure  L  17S-2  Exhaust  Gas  Bavch  Analytical  Systeai 


FEDERAL  REGISTER,  VOL  37,  NO.  193 — WEDNESDAY,  OCTOBER  4,  1972 


20918 


PtOPOSED  tULE  MAKING 


eODIITERS 


1  lotsal 

yrtegsaxor 

(  27465  1 

»0  OOTSHa  VSKT-a 


fUHP  MOTOR 


HC  SPAM  {OR  CAtlBRATlHG)  GRS  -*-£>^3 - - 


AIR  ZEROING  CAS 


Figure  t'  17S-3  Diesel  Pyarocarbon  Continuous  Analysis  Syst'em 


(10)  Filters  (PI  and  P2)  to  remove 
particxilate  matter  from  dilution  air  and 
dilute  exhaust  samples. 

(11)  Pumps  (PI  and  P2)  to  pump  the 
dilution  air  and  dilute  exhaust  into  their 
respective  sample  collection  bags. 

(12)  Flow  control  valves  (N1  and  N2) 
to  regulate  flows  to  sample  collecton  bags, 
at  constant  flow  rates.  The  minimum 
sample  flow  rate  shall  be  10  c.f.h. 

(13)  Flowmeters  (FLl  andFL2)  to  in¬ 
sure,  by  visual  observation,  that  constant 
flow  rates  are  maintain^  throughout 
the  test. 

(14)  Three-way  solenoid  valves  (VI, 
V2,  V3,  and  V4)  to  direct  sample  streams 
to  either  their  respective  bags  or  over¬ 
board. 

(15)  Quick-connect,  leak-tight  fittings 
(Cl,  C2,  C3,  and  C4)  with  automatic  shut¬ 
off  on  bag  side  to  attach  sample  bags  to 
sample  system. 

(16)  Sample  collection  bags  for  dilu¬ 
tion  air  and  exhaust  samples  of  sufficient 
capacity  so  as  not  to  impede  sample  flow. 

(17)  Revolution  counters  to  count  the 
revolutions  of  the  positive  displacement 
pump  while  each  test  phase  is  in  progress 
and  samples  are  being  collected. 

(c)  Component  description  {exhaust 
gas  batch  analytical  system) .  The  follow¬ 
ing  components  will  be  used  in  the  ex¬ 
haust  gas  batch  analytical  system  for 
testing  under  the  regulations  in  this  part. 
The  analytical  system  provides  for  the 
determination  of  carbon  monoxide  and 
carbon  dioxide  concentrations  by  nondis- 
persive  infrared  (NDIR)  analysis  and  the 
determination  of  oxides  of  nitrogen  con¬ 
centrations  by  chemiluminescence  (CL) 
analysis  in  dilute  exhaust  samples.  The 
chemiluminescence  method  of  analysis 
requires  that  the  nitrogen  dioxide  present 
in  the  sample  be  converted  to  nitric  ox¬ 
ide  before  analysis.  Other  types  of  an¬ 
alyzers  may  be  used  if  shown  to  yield 
equivalent  results  and  if  approved  in  ad¬ 


vance  by  the  Administrator.  See  Figure 
L 175-2. 

(1)  Quick-connect,  ieak-tight  fitting 
(C5)  to  attach  sample  bags  to  analytical 
system. 

(2)  Filter  (F3)  to  remove  any  residual 
particulate  matter  from  the  collected 
sample. 

(3)  Ihimp  (P3)  to  transfer  samples 
from  the  sample  bags  to  the  analyzers. 

(4)  Selector  valves  (V5,  V6,  V7,  V8, 
and  V9)  for  directing  samples,  span  gases 
or  zeroing  gases  to  the  smalyzers. 

(5)  Flow  control  valves  (N3,  N4,  N5, 
N6,  N7,  N8,  N9,  NIO,  Nil,  and  N12)  to 
regulate  the  gas  flow  rates. 

(6)  Flowmeters  (FT.3,  FTi4,  and  FL5)  to 
indicate  gas  flow  rates. 

(7)  Manifold  (Ml)  to  collect  the  ex¬ 
pelled  gases  from  the  analyzers. 

(8)  Pump  (P4)  to  transfer  expelled 
gases  from  the  collection  manifold  to 
a  vent  external  to  the  test  room 
(optional). 

(9)  An^yzers  to  determine  carbon 
monoxide,  carbon  dioxide,  and  oxides  of 
nitrogen  concentrations. 

(10)  An  oxides  of  nitrogen  converter 
to  convert  any  NO2  present  in  the  sam¬ 
ples  to  NO  before  analysis. 

(11)  Selector  valves  (VIO  and  VI 1)  to 
allow  the  sample,  span,  calibrating  or 
zeroing  gases  to  bypass  the  converter. 

(12)  Water  trap  (Tl)  to  partially  re¬ 
move  water  and  a  valve  (V12)  to  allow 
the  trap  to  be  drained. 

(13)  Sample  conditioning  columns  to 
remove  remainder  of  water  (WRl  and 
WR2  containing  indicating  calcium  sul¬ 
fate  or  indicating  silica  gel) ,  and  carbon 
dioxide  (CDRl  and  CDR2  containing  as- 
carlte)  from  the  CO  analysis  stream. 

(14)  Selector  valves  (V13  and  V14)  to 
permit  switching  from  exhausted  absorb¬ 
ing  columns  to  fresh  columns. 

(15)  Water  bubbler  (Wl)  to  allow  sat¬ 
uration  of  the  CO:  si>an  gas  to  check 
efficiency  of  absorbing  columns. 


(16)  Recorders  (Rl,  R2,  and  R3)  or 
digital  printers  to  provide  permanent 
records  of  calibration,  spanning  and 
sample  measurements;  or  in  those  facili¬ 
ties  where  computerized  data  acquisiti<m 
systems  are  incorporated,  the  computer 
facility  printout  may  be  used. 

(d)  Component  description  (exhaust 
gas  continuous  analytical  system).  The 
foUowing  components  will  be  used  in  the 
exhaust  gas  continuous  analytical  system 
for  testing  under  the  regulations  In  this 
part.  This  analytical  system  provides  for 
the  continuous  determination  of  exhaust 
hydrocarbon  concentration  by  heated 
flame  ionization  detector  (HFID)  analy¬ 
sis  See  Figure  L 175-3. 

(1)  Heated  continuous  sampling  line 
(S^). 

(2)  Selector  valves  (V15,  and  V16)  for 
directing  the  continuous  dilute  exhaust 
sample,  dilution  air  bag  sample,  span  or 
zeroing  gases  to  the  analyzers. 

(3)  Quick-connect,  leak-tight  fitting 
(C%)  to  attach  dilution  air  sample  bag  to 
anal3i;ical  system. 

(4)  Heated  hydrocarbon  analyzer 
(HFTD)  complete  with  heated  pump,  fil¬ 
ter,  and  flow  control  system.  The  re¬ 
sponse  time  of  this  Instrument  shall  be 
less  than  1  second  for  90  percent  of  full 
scale  response. 

(5)  Chart  recorded  (R4)  and  analog 
Integrator  with  two  readouts  or  chart 
recorder  (R4)  and  on-line  digital  com¬ 
puter  for  manual  or  electronic  integra¬ 
tion  of  analyzer  output  signal  during  the 
three  operating  phases  of  the  test. 

(6)  Flow  control  valves  (N13  and  N14) 
to  regulate  the  gas  flow  rates. 

§  85.175—13  Information  to  bo  rcrorded. 

The  following  information  shall  be  re¬ 
corded  with  respect  to  each  test: 

(a)  Test  number. 

(b)  System  or  device  tested  (brief 
description) . 

(c)  Date  and  time  of  day  for  each  part 
of  the  test  schedule. 

(d)  Instrument  operator. 

(e)  Driver  or  operator. 

(f)  Vehicle;  Make — Vehicle  identifi¬ 
cation  number — Model  year — Transmis¬ 
sion  type — Odometer  reading — Engine 
displacement — Engine  family — Idle 
r.p.m. — Inertia  loading — Actual  road 
load  HP.  at  50  m.p.h.  and  drive  wheel 
tire  pressure. 

(g)  Dynamometer  serial  number  and 
indicated  road  load  power  absorption  at 
50  m.p.h. 

(h)  All  pertinent  instrument  informa¬ 
tion  such  as  timing — gain — serial  num¬ 
bers — detector  numbers — range. 

(i)  Recorder  charts:  Identify  zero, 
span,  exhaust  gas,  and  dilution  air  sam¬ 
ple  traces. 

(j )  Barometric  pressure,  ambient  tem¬ 
perature  and  humidity  and  the  tempera¬ 
ture  of  the  air  in  front  (from  6  to  12 
inches  from  the  grill)  of  the  radiator 
during  the  test. 

(k)  The  temperature  and  pressure  of 
the  mixture  of  exhaust  and  dilution  air 
entering  the  positive  displacement  pump 
and  the  pressure  Increase  across  the 
pump.  The  temperature  of  the  mixture 
shall  be  recorded  continuously  or  dlgl- 
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tally  at  a  rate  often  enough  to  determine 
temi>erature  variations,  or  it  may  be  con¬ 
trolled  to  ±5*  F.  of  the  set  point  of  the 
temperature  control  ssrstem.  In  the  last 
case  only  the  set  point  need  be  recorded. 

(l)  The  number  of  revolutions  of  the 
positive  displacement  pump  acciunulated 
while  the  test  is  in  progress  and  exhaust 
flow  samples  are  being  collected. 

(m)  The  humidity  of  the  dilution  air. 

(n)  Operating  temperature  of  the 
heated  samite  line  and  of  the  heated 
hydrocarbon  detector, 

§  85.1 7S— 14  Analytiral  Aysteni  ralibra* 
lion  and  sample  handling. 

(a>  Calibrate  the  analytical  assembly 
at  least  once  every  30  days.  Use  the  same 
flow  rate  as  when  analyzing  samples. 

(1)  Adjust  analyzers  to  optimize  per¬ 
formance.  Operate  heated  hydrocarbon 
analyzer  and  sampling  line  at  set  point 
(300-380*  P.)  ±5*  F. 

(2)  Zero  the  hydrocarbon  analyzer 
with  zero  grade  air  and  the  carbon  mon¬ 
oxide,  carbon  dioxide,  and  oxides  of  ni¬ 
trogen  analyzers  with  zero  grade  nitro¬ 
gen.  The  allowable  zero  gas  impurity 
concentrations  should  not  exceed  1 
p.p.m.  equivalent  carb<m  response,  1 
p.p.m.  carbon  monoxide,  300  p.p.m.  (0.03 
mole  percent)  carbon  dioxide,  and  0.1 
p.p.m.  nitric  oxide. 

(3)  Set  the  CO  and  COi  analyzer  gains 
to  give  the  desired  ranges.  Select  the  de¬ 
sired  attenuation  scale  of  the  HC  an¬ 
alyzer,  set  the  sample  capillary  flow  rate 
by  adjusting  the  back  pressure  regulator, 
and  adjust  the  electronic  gain  (x>ntrol,  if 
provided,  to  give  the  desired  range.  Select 
the  desired  scale  of  the  NOx  analyzer  and 
adjust  the  phototube  high  voltage  supply 
or  amplifier  gain  to  give  the  desired 
range. 

(4)  Calibrate  the  HC  analyzer  with 
propane  (air  diluent)  gases  having  nom¬ 
inal  concentrations  equal  to  50  and  100 
percent  of  full  scale.  Calibrate  the  CO 
analyzer  with  carbon  monoxide  (nitro¬ 
gen  diluent)  gases  and  the  CO>  analyzer 
with  carbon  dioxide  (nitrogen  diluent) 
gases  having  nominal  concentrations 
equal  to  10,  25,  40,  50.  60.  70.  85.  and  100 
percent  of  full  scale.  Calibrate  the  NOx 
analyzer  with  nitric  oxide  (nitrogen 
diluent)  gases  having  nominal  concen¬ 
trations  equal  to  50  and  100  percent  of 
full  scale.  The  actual  concentrations 
should  be  known  tc  with  ±2  percent  of 
the  true  values. 

(5)  (Compare  values  obtained  on  the 
CO  and  COi  analyzers  with  previous  cal¬ 
ibration  curves.  Any  signifl(;ant  change 
reflects  some  problem  in  the  system.  Lo¬ 
cate  and  correct  problem,  and  recali¬ 
brate.  Use  best  judgment  in  selecting 
curves  for  data  reduction. 

(6)  Check  the  NOx  to  NO  converter 
efficiency  by  Uie  following  procedure: 

(i)  Fill  a  new  (not  previously  used  to 
collect  exhaust  gas  samples)  sample  bag 
with  air  (or  oxygen),  and  NO  span  gas 
in  proportions  which  result  in  a  mix  in 
the  operating  range  of  the  analyzer. 
Provide  enough  oxygen  for  substantial 
conversion  of  NO  to  NOi. 

(ii)  Knead  bag  and  immediately  con¬ 
nect  the  bag  to  the  sample  inlet  and 


alternately  measure  the  NO  and  NOx 
ooncentratlon  at  1 -minute  intervals  by 
alternately  passing  the  sample  through 
the  converter  and  the  bypass  (close 
valves  N6  and  N9  to  minimize  pump 
down  rate  of  bag) .  After  several  minutes 
of  operation,  the  recording  of  NO  and 
NOx  will  resemble  Figure  L  175-4  if  the 
converter  is  efficient  Even  though  the 
amount  of  NO.  increases  with  time,  the 
total  NOx  (NO+NO,)  remains  constant. 
A  decay  of  NOx  with  time  Indicates  the 
converter  is  not  essentially  100  percent 
efficient  and  the  (^use  should  be  deter¬ 
mined  before  the  instrument  is  used. 
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Figure  L  175-4.  Converter  ErriciENCY 
Check  Response 

(iii)  The  converter  efficiency  should 
be  checked  at  least  once  weekly  and 
preferably  once  daily. 

(7)  Check  the  efficiency  of  the  sample 
conditioning  system  by  the  fcdlowing 
procedure : 

(i)  Zero  and  span  the  CO  instriunent 
on  its  most  sensitive  scale. 

(ii)  Recheck  zero. 

(iii)  Bubble  CO.  span  gas  tlirough 
water  and  then  through  the  sample  con¬ 
ditioning  system  into  the  CO  Instrument. 
If  the  CTO  Instrument  shows  no  response 
to  the  wet  CO.,  the  columns  are  in  good 
condition. 

(iv)  If  the  CO  instrument  responds 
to  wet  CO:,  replace  columns  as  necessary 
to  bring  response  back  to  zero. 

(V)  The  conditioning  system  efficiency 
should  be  checked  daily. 

(b)  HC,  CO,  CO.,  and  NO,  measure¬ 
ment;  Allow  HC  analyzer  and  sample 
line  to  heat  to  set  point  (30()-380°F.) 
±5°F.  and  allow  a  minimum  of  20  min¬ 
utes  warmup  for  the  HC  analyzer  elec¬ 
tronics  and  2  hours  for  the  CO,  (X).  and 
NO,  analyzers.  (Power  is  normally  left  on 
infrared  and  chemiluminescence  an¬ 
alyzers:  but  when  not  in  use,  the  chopper 
motors  of  the  infrared  analyzers  are 
turned  off  and  the  phototube  high  volt¬ 
age  supply  of  the  chemiluminescence  an¬ 
alyzer  is  placed  in  the  standby  position.) 
The  following  sequence  of  operations 
should  be  performed  in  conjunction  with 
each  series  of  measurements; 

(c)  For  the  purposes  of  this  section, 
the  term  “zero  grade  air”  includes  arti¬ 
ficial  “air”  consisting  of  a  blend  of  nitro¬ 
gen  and  oxygen  with  oxygen 
concentrations  between.  18  and  21  mole 
r>ercent. 


§  85.175—15  Dynamometer  lest  runs. 

(a)  The  vehicle  shall  be  allowed  to 
stand  with  the  engine  turned  oS  for  a 
period  of  not  less  than  12  hours  before 
the  cold  start  exhaust  emission  test.  The 
vehicle  shall  be  stored  prior  to  the  emis¬ 
sion  tests  in  such  a  manner  that  precipi¬ 
tation  (e.g.  rain  or  dew)  does  not  occur 
on  the  vehicle.  The  complete  d3Tiamom- 
eter  test  consists  of  a  cold  start  drive 
of  7.5  miles  and  simulates  a  hot  start 
drive  of  7.5  miles.  The  vehicle  is  allowed 
to  stand  on  the  dynamometer  during 
the  10-minute  time  period  between  the 
cold  and  hot  start  tests.  The  cold  start 
test  is  divided  into  two  periods.  The  first 
period,  representing  the  cold  start 
“transient”  phase,  terminates  at  the  end 
of  the  deceleration  which  is  scheduled 
to  occur  at  505  seconds  of  the  driving 
schedule.  The  second  period,  represent¬ 
ing  the  “stabilized”  phase,  consists  of 
the  remainder  of  the  driving  schedule 
including  engine  shutdown.  The  hot  start 
test  similarly  consists  of  two  periods. 
The  first  period,  representing  the  hot 
start  “transient”  phase,  terminates  at 
the  same  point  in  the  driving  schedule 
as  the  first  phase  of  the  cold  start  test. 
The  second  period  of  the  hot  start  test, 
“stabilized”  phase  is  assumed  to  be 
identical  to  the  second  period  of  the 
cold  start  test.  Therefore,  the  hot  start 
test  terminates  after  the  first  period 
(505  seconds)  is  nm. 

(b)  The  following  steps  shall  be  taken 
for  each  test: 

(1)  Place  drive  wheels  of  vehicle  on 
dynamometer  without  starting  engine. 

(2)  Open  the  vehicle  engine  compart¬ 
ment  cover  and  start  the  cooling  fan. 

(3)  With  the  sample  solenoid  valves 
in  the  “dump”  position  connect  evacu¬ 
ated  sample  collr^ction  bags  to  the  two 
dilute  exhaust  sample  connectors  and  to 
the  two  dilution  air  sample  line 
connectors. 

(4)  Start  the  positive  displacement 
pump,  the  sample  pumps,  the  tempera¬ 
ture  recorder,  and  the  heated  hydrocar¬ 
bon  analysis  recorder.  (The  constant 
volume  sampler  heat  exchanger,  the  hy¬ 
drocarbon  analyzer  and  continuous  sam¬ 
ple  line  should  be  preheated  to  their 
respective  operating  temperatures  before 
the  test  begin.) 

(5)  Adjust  the  sample  flow  rates  to 
the  desired  flow  rate  (minimum  of  10 
c.f.h.).  Set  the  hydrocarbon  integrator 
counters  and  pump  revolution  counters 
to  zero. 

(6)  Attach  the  flexible  exhaust  tube 
to  the  vehicle  tailpipe(s). 

(7)  Simultaneously  start  the  revolu¬ 
tion  counter  for  the  positive  displace¬ 
ment  pump,  position  the  sample  solenoid 
valves  to  direct  the  sample  flows  into 
the  “transient”  exhaust  sample  bag  and 
the  “transient”  dilution  air  sample  bag, 
turn  on  the  hydrocarbon  analyzer  sys¬ 
tem  integrator  and  mark  recorder  chart, 
and  start  cranking  engine. 

(8)  Fifteen  seconds  after  the  engine 
starts,  place  the  transmission  in  gear. 

(9)  iventy  seconds  after  the  engine 
starts,  begin  the  initial  vehicle  accelera¬ 
tion  of  the  driving  schedule. 

(10)  Operate  the  vehicle  according  to 
the  dynamometer  driving  schedule. 
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(11)  At  the  end  of  the  deceleration 
which  is  scheduled  to  occur  at  505  sec¬ 
onds,  simultaneously  switch  the  sample 
flows  from  the  “transient”  bags  to  the 
“stabilized”  bags,  switch  off  revolution 
counter  No.  1  and  hydrocarbon  inte¬ 
grator  No.  1,  mark  hydrocarbon  recorder 
chart  and  start  counter  No.  2  and  hy¬ 
drocarbon  integrator  No.  2.  As  soon  as 
possible  and  in  no  case  longer  than  20 
minutes  after  the  end  of  this  portion  of 
the  test  disconnect  the  “transient”  ex¬ 
haust  and  dilution  air  sample  bags, 
transfer  them  to  the  analytical  system 
and  process  the  samples  according  to 
§  85.175-14. 

(12)  Tm'n  the  engine  off  2  seconds 
after  the  end  of  the  last  deceleration  (at 
1,369  seconds). 

(13)  Five  seconds  after  the  engine 
stops  running,  simultaneously  turn  off 
revolution  coimter  No.  2  and  hydrocar¬ 
bon  integrator  No.  2,  mark  hydrocarbon 
recorder  chart  and  position  the  sample 
solenoid  valves  to  the  “dump”  position. 
As  soon  as  possible  and  in  no  case  longer 
than  20  minutes  after  the  end  of  this 
portion  of  the  test  disconnect  the  “sta¬ 
bilized”  exhaust  and  dilution  air  sample 
bags,  transfer  them  to  the  analytical 
system  and  process  the  samples  accord¬ 
ing  to  §  85.175-14. 

(14)  Immediately  after  the  end  of  tlie 
sample  period  disconnect  the  exhaust 
tube  from  the  tailpipe(s),  turn  off  the 
cooling  fan  and  close  the  engine  com¬ 
partment  cover. 

(15)  Turn  off  the  positive  displacement 
pump. 

(16)  Repeat  the  step>s  in  subpara¬ 
graphs  (2)  through  (10)  of  this  para¬ 
graph  for  the  hot  start  test  except  only 
one  evacuated  sample  bag  Is  required  for 
sampling  exhaust  gas  and  one  for  dilu¬ 
tion  air.  The  step  in  subpwiragraph  (7) 
of  this  paragraph  shall  begin  between 
9  and  11  minutes  after  the  end  of  the 
sample  period  for  the  cold  start  test. 

(17)  At  the  end  of  the  deceleration 
which  is  scheduled  to  occur  at  505  sec¬ 
onds,  simultaneously  turn  off  the  No.  1 
revolution  counter  and  hydrocarbon  in¬ 
tegrator  No.  1,  mark  hydrocarbon 
recorder  chart  and  ptosition  the  sample 
solenoid  valve  to  the  “dump”  position. 
(Engine  shutdown  is  not  part  of  the  hot 
start  sample  period.) 

(18)  As  soon  as  p)ossible  and  in  no 
case  longer  than  20  minutes  after  the 
end  of  this  portion  of  the  test  disconnect 
the  hot  start  “transient”  exhaust  and 
dilution  air  sample  bags,  transfer  them 
to  the  analytical  system  and  process  the 
samples  according  to  §  85.175-14. 

(19)  Disconnect  the  exhaust  tube  from 
the  vehicle  tailpii>e(s)  and  remove  vehi¬ 
cle  from  dynamometer. 

(20)  The  p>ositive  displacement  pump 
may  be  tiumed  off.  if  desired. 

§  85.175—16  Chart  reading. 

(a)  Determine  the  HC,  CO,  COi,  and 
NOx  concentrations  of  the  dilution  air 
and  the  CO,  COa,  and  NOx  concentra¬ 
tion  of  the  dilute  exhaust  sample  bags 
from  the  instrument  deflection  or  re¬ 
cordings  making  use  of  appropriate  cali¬ 
bration  charts. 


(b)  Record  integrated  HC  results,  or 
manually  integrate  continuous  chart. 
This  chart  provides  a  p)ermanent  record 
and  can  be  graphically  integrated  if  vari- 
flcation  of  the  results  of  electronic  inte¬ 
gration  is  required. 

(c)  Determine  the  average  dilute  ex¬ 
haust  mixture  temperatures  from  the 


temperature  recorder  trace  if  a  recorder 
is  used. 

§  85.175—17  Culculalioiiti  (exhau»t  eiiiiM- 
sionw). 

The  final  reported  test  results  shall  be 
computed  by  use  of  the  following 
formulae: 

(a)  For  light  duty  vehicles : 


Y.m=(0.43  y,t+0.57  Yht+Y,),7.5 
Wlioro; 

Ywm=W<“iKlit<Ml  mass  omissions  of  oaoli  ]>olIuli>nt,  i.e.  HC,  CO,  or  NOi,  in  grams  per  vohiele  mile. 

Y,,  =Mass  eniis.sions  as  calculated  from  tlie  “iransiont”  pha.so  of  the  cold  start  test,  in  grams  per  test  phase. 

Yht  ^Afass  emissions  as  calculatiKl  from  the  “transient”  phase  of  the  hot  start  test,  in  grams  per  test  phase. 

Y,  b:  Atass  einis.sions  as  calculated  from  the  “stablired”  phase  of  the  cold  start  test,  in  grams  per  test  pha-sc. 

(b)  The  mass  of  each  iwUutant  for  each  phase  of  both  the  cold  start  test  and 
the  hot  start  test  is  determined  from  the  following: 

(1)  Hydrocarbon  Mass: 


HC„..,.-V'„uXDcnsity„cXj^'?^ 

(2 )  Oxides  of  nitrogen  Mass : 

A-0.„.„-V„i.XHensltyN-o,Xj-^XAH 

(3)  Carbon  monoxide  Mass: 

CO„.„=r„uXHensitycoXj^^^ 

(c)  Meaning  of  symbols: 

//(•'iii««>=IIydrocarbon  emissions,  in  grams  per  test  phase. 

Den.sltyHC=l>cnslty  of  hydrocarlxtns  in  the  exhaust  gas,  assuming  an  average  carbon  to  hydrogen  ratio  of  1.S5 
in  grams  per  cubic  foot  at  6«®  F.  and  700  mm.  Hg  pressure  (lfi.33  gm./cu.  ft.). 
HCcon.=Hydrociu-l>on  concentration  of  the  dilute  exhaust  sample  corrected  for  bitckground,  in  p.p.in.  carlwn  e<ialva- 
ient,  i.c.  equivalent  propaneX3. 

IlCi  (1  -  II DF) 

Where: 

11C.«  Average  hydrocarbonconcent  rat  ions  of  the  dilute  exliaust  sample  as  calculated  from  the  integrated  IIC  traces, 
in  p.p.m.  carbon  equivalent. 

HCd“ Hydrocarbon  concentration  of  the  dilution  air  as  mea.surcd  in  p.p.m.  carbon  equivalent. 

Oxides  of  nitrogen  emissions,  in  grams  per  test  phase. 

DensityNo,* Density  of  oxides  of  nitrogen  in  the  exhaust  gas,  assuming  they  are  in  the  form  of  nitrogen  dioxide.  In 
grams  per  cubic  loot  at  68°  F.  and  700  mm.  Ug  pressure  (64.16  gm./cu.  ft.). 

NO»  ■=Oxides  of  nitrogen  concentration  of  the  dilute  exhaust  sample  corrected  for  background,  in  p.p.m. 

NO.jd-l/PF) 

''"no",  =Oxldes  of  nitrogen  concentration  of  the  dilute  exhaust  sample  as  measured,  in  p.p.m. 

NOiji=Oxides  of  nitrogen  concentration  of  the  dilution  air  as  measured,  in  p.p.m. 

CO„«,=Carlx)n  monoxide  emissions,  in  grams  per  test  phase. 

Densilyco= Density  of  carbon  monoxide  in  grams  per  cubic  foot  at  68°  F.  and  700  mm.  Hg  pres.sure  (32.97  gm.'cu.  ft.). 
CO,on.=Carbon  monoxide  concentration  of  the  dilute  exhausst  sample  corrected  lor  background,  water  vapor  and 
CO2  extraction,  in  p.p.m. 

<70,„„-CO,-COd  iX-VDF) 

"  cot «=  Carbon  monoxide  concentration  of  the  dilute  exhaust  sample  volume  corrected  for  water  vapor  and  carbon 
dioxide  extraction,  in  p.p.m.  The  calculation  assumes  the  carbon  to  hydrogen  ratio  of  tlic  fuel  is  1:1.86. 
CO.=  (1-0.01926  C02.-0.000323/e)  CO.i 

''cx^„=rarbon  monoxide  concentration  of  the  dilute  exhaust  sample  as  measured  in  p.p.m. 

C02,=»Carbon  dioxide  concentration  of  the  dilute  exhaust  sample.  In  mole  percent. 

R= Relative  humidity  of  the  dilution  air,  in  preent. 

COd=Carbon  monoxide  concentration  of  the  dilution  air  corrected  for  water  vapor  extraction,  in  p.p.m. 

C’Od  =  (1-0.000323  if)  COdm 

COdni*Carbon  monoxide  concentration  of  the  dilution  air  sample  os  measured,  in  p.p.m. 

jjj. 

C02.+(i/C.+ CO.)  X 10-4 

Total  dilute  exhaust  volume  in  cubic  feet  per  lest  phase  corrected  to  standard  conditions  (828°  R  otxl 
760  mm.  Ug). 

,  (Pg-H.)  (628°  if) 

(700  mm.  Ug)(2V). 


V„ 


V  ,011*1  oXA^  — 


V«=Volume  of  gas  pumped  by  the  positive  displacement  pump.  In  cubic  feet  per  revolution.  This  volume  is 
deiiendent  on  the  pressure  differential  across  the  positive  displacement  pump. 

N*Number  of  revolutions  of  the  positive  displacement  pump  during  the  test  phase  while  samples  are  being 
collected. 

l’B=Uarometric  pre.s.siuti  in  mm.  Hg. 

Pi=Pres.surc  depression  below  atmospheric  mea-sured  at  (he  inlet  to  the  positive  displacement  pump. 
Tp*Average  temperature  of  dilute  exhaust  entering  positive  displaccmeut  pump  during  test  while  santples  are 
being  collected,  in  degrees  Raiikine. 

Kii* Humidity  correction  factor. 

V  1 

1-0.0017  (H-76) 

Note:  The  constant  0.0047  will  be  updated  to  reflect  any  data  which  becomes  available  on  Light-Duty  diesel 
engine  tests, 
rhere: 

U*Abolute  humidity  in  grains  of  water  per  pound  of  dry  air. 

(43.478)  if.XPd 
i"B-(PaXif./100) 

R.*  Relative  humidity  of  the  ambient  air,  in  percent: 

Pd n  Saturated  vapor  pressure,  In  mm.  Hg  at  the  ambient  dry  bulb  temperature. 
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(d)  Example  calculation  of  mass  emissions  values: 

(1)  For  the  “transient”  phase  of  the  cold  start  test  assume  Vo=0.29344  cu.  ft.  per 
revolution;  N=10.485:  R=48.0  percent:  R*=48.2  percent;  Pb=762  mm.  Hg; 
Pd=22.225  mm.  Hg;  Pi=70  mm.  Hg;  Tp=570*  R;  HCe=  105.8  p.pm.  carbon 
equivalent;  NOxe=11.2  p.pm.;  COem=306.6  p.p.m.;  COse==1.43  percent;  HC(i=12.1 
p.p.m.;  NOzd=0.8  p.p.m.;  COdin=15.3  p.pm.  Then: 


r„i.= 


u~ 


ATh- 


(0.29844)  (10,488)  (762-70)  (62S) 
(700) (670) 

(43.478)  (48.2)  (22.226) 
762-(22.226X48.2/100) 

1-0.0047(62-76) 


>•2695.0  CU.  ft.  p«r  test  phase. 


C0.-(l-0.01926(1.43)-0.000323(48))306.0»  293.4  p.p.m. 
C0d-(l-0.000323(48))18.3-16.1  p.p.m. 

T}p  ,  13.4  ^  -  iiA 

1.43+ (106. 8-1-293. 4)  X 10-*  ' 

106.8-12.1  (1-1/9.116)  =95.03. 

HC.u.=  (2606)(16.33)(96.0S/1,000,000)=4.027  grams  per  test  phase. 
iVO.c„,=11.2-0.8(l-l/9.116)-10.49. 

/VO.„,i^-('2896)(64.16)(10.49/1,000,000)(0.9424)-1.389  grams  per  test  phase. 
CO.„„.-293.4-16.1(l-l/9.116)  -280. 

COmua- (2695)  (32.97)  (280/1 ,000,000) -23.96  grams  per  test  phase. 


(2)  For  the  “stabilized”  portion  of  the  cold  start  test  assume  that  similar 
calculations  resulted  In  HCmass=0.62  grams  per  test  phase;  NOxmsss=1.27  grams 
per  test  phase;  and  COmau=5.98  grams  per  test  phase. 

(3)  For  the  “transient”  portion  of  the  hot  start  test  assume  that  similar 
calculations  resulted  in  HCmau=0.51  grams  per  test  phase;  NOxmass=1.38  grams 
per  test  phase;  and  COmtuis=5.01  grams  per  test  phase. 

(4)  For  a  1975  light-duty  v^de: 


IICwi.-((0.43)(4.027)+(0.67)(0.61)+0.62)/7.6=0.362  grams  per  vehicle  mile. 
NO,,«-((0.43)(1.889)+(0.67)(1.38)+1.27)/7.6=0.364  grams  per  vehicle  mUe. 
COwK— U0.43K23.96)-(-(0.67)(6.01)-i-5.98)/7.6— 2.66  grams  per  vehicle  mllr. 


§  85.175-18  Test  vehicles. 

(a)(1)  The  vehicles  covered  by  the 
application  for  certification  will  be 
divided  into  groupings  of  vehicles  whose 
engines  are  expected  to  have  similar 
emission  characteristics.  Each  group  of 
engines  with  similar  emission  character¬ 
istics  shall  be  defined  as  a  separate  en¬ 
gine  family. 

(2)  To  be  classed  in  the  same  engine 
family,  engines  must  be  Identical  in  all 
the  following  respects: 

(i)  The  cylinder  bore  center  to  center 
dimensions. 

(li)  The  dimension  from  the  center- 
line  of  the  crankshaft  to  the  centerline 
of  the  camshaft. 

(iii)  The  dimension  from  the  center- 
line  of  the  crankshaft  to  the  top  of  the 
cylinder  block  head  face. 

(iv)  The  cylinder  bl(XJk  configuration 
(air-cooled  or  water-cooled:  L-6,  90*  V- 
8,  etc.). 

(v)  The  location  of  intake  and  exhaust 
valves  and  the  valve  sizes  (within  a  Vb- 
inch  range  on  the  valve  head  diameter) . 

(vi)  The  method  of  air  aspiration. 

(vil)  The  combustion  cycle. 

(3)  Engines  identical  in  all  the 
respects  listed  in  subparagraph  (2)  of 
this  paragraph  may  be  further  divided 
into  different  engine  families  if  the  Ad¬ 
ministrator  determines  that  they  may  be 
expected  to  have  different  emission  char¬ 
acteristics.  This  determination  will  be 
based  upon  a  consideration  of  the  follow¬ 
ing  features  of  each  engine; 

(i)  The  bore  and  stroke. 

(11)  The  surface  to  volume  ratio  of  the 
nominally  dimensioned  cylinder  at  the 
top  desui  center  position. 

(ill)  The  inti^e  manifold  induction 
port  size  and  configuration. 

(iv)  The  exhaust  manifold  port  size 
and  configuration. 

(v)  The  intake  and  exhaust  valve 
sizes. 


(vi)  The  fuel  system. 

(vil)  The  camshaft  timing  and  igni¬ 
tion  timing  characteristics. 

(4)  Where  engines  are  of  a  type  which 
cannot  be  divided  into  engine  families 
based  upon  the  criteria  listed  in  sub- 
ptu-agraphs  (2)  and  (3)  of  this  para¬ 
graph,  the  Administrator  will  establish 
families  for  those  engines  based  upon 
the  features  most  related  to  their  emis¬ 
sion  characteristics. 

(b)  Emission  data  vehicles: 

( 1 )  Vehicles  will  be  chosen  to  be  oper¬ 
ated  and  tested  for  emission  data  based 
upon  the  engine  family  groupings. 
Within  each  engine  family,  the  require¬ 
ments  of  this  paragraph  must  be  met. 

(2)  Vehicles  of  each  engine  family  will 
be  divided  into  engine  displacement- 
exhaust  emission  control  system-combi¬ 
nations.  A  projected  sales  volume  will 
be  established  for  each  combination  for 
the  model  year  for  which  certification  is 
sought.  One  vehicle  of  each  combina¬ 
tion  will  be  selected  in  order  of  decreas¬ 
ing  projected  sales  volume  until  70  per¬ 
cent  of  the  projected  sales  of  a  manufac¬ 
turer’s  total  production  of  vehicles  of 
that  engine  family  is  represented,  or  imtil 
a  maximum  of  fom  vehicles  is  selected. 
If  any  single  combination  represents  over 
70  percent,  then  two  vehicles  of  that 
combination  will  be  selected.  The  vehi¬ 
cle  selected  for  each  combination  will 
be  specified  by  the  Administrator  as  to 
transmission  type,  fuel  system,  and  in¬ 
ertia  weight  class. 

(3)  The  Administrator  may  select  a 
maximiun  of  four  additional  vehicles 
within  each  engine  family  based  upon 
features  indicating  that  they  may  have 
the  highest  emission  levels  of  the  vehicles 
in  that  engine  family.  In  selecting  these 
vehicles,  the  Administrator  will  consider 
such  features  as  the  emission  control 
system  combinaticm.  Induction  system 
characteristics,  ignition  system  charac¬ 


teristics,  fuel  system,  rated  horsepower, 
rated  torque,  compression  ratio,  inertia 
weight  class,  transmission  options  and 
axle  ratios. 

(4)  If  the  vehicles  selected  in  accord¬ 
ance  with  subparagraphs  (2)  and  (3)  of 
this  paragraph  do  not  represent  each 
engine-system  combination,  then  one  ve¬ 
hicle  of  each  engine-system  combination 
not  represented  will  be  selected  by  the 
Administrator.  The  vehicle  selected  shall 
be  of  the  engine  displacement  with  the 
largest  projected  sales  volume  of  vehicles 
with  the  control  system  combination  in 
the  engine  family  and  will  be  designated 
by  the  Administrator  as  to  transmission 
type,  fuel  system,  and  inertia  weight 
class. 

(c)  Durability  data  vehicles; 

(1)  A  durability  data  vehicle  will  be 
selected  by  the  Administrator  to  rep¬ 
resent  each  engine-system  combination. 
The  vehicle  selected  shall  be  of  the  en¬ 
gine  displacement  with  the  largest  pro¬ 
jected  sales  volume  of  vehicles  with  that 
control  system  combination  in  that  en¬ 
gine  family  and  will  be  designated  by 
the  Administrator  as  to  transmission 
type,  fuel  system  and  inertia  weight  class. 

(2)  If  an  exhaust  emission  control 
system  is  used  in  only  one  engine  family, 
an  additionsJ  vehicle  using  that  system 
in  that  family  will  be  selected  so  that 
the  durability  data  fieet  shidl  contain  at 
least  two  vehicles  with  each  system.  The 
additional  vehicle  wUl  be  selected  in 
the  same  manner  as  vehicles  selected 
under  subparagraph  (1)  of  this  para¬ 
graph. 

(3)  A  nuinufacturer  may  elect  to  op¬ 
erate  and  test  additional  vehicles  to  rep¬ 
resent  any  engine-system  combination. 
The  additional  vehicles  must  be  of  the 
same  engine  displacement,  transmission 
type,  fuel  system  and  inertia  weight 
class  as  the  vehicle  selected  for  that  en¬ 
gine-system  comblnati(xi  in  accordance 
with  the  provisions  of  subparagraph  (1) 
of  this  paragraph.  Notice  of  an  intent  to 
operate  and  test  additional  vehicles  shall 
be  given  to  the  Administrator  not  later 
than  30  days  following  notification  of  the 
test  fieet  selection. 

(d)  For  purposes  of  testing  imder 
§  85. 175-20 (g)  the  Administrator  may 
require  additional  emission  data  vehicles 
and  durability  data  vehicles  Identical  in 
all  material  respects  to  vehicles  selected 
in  accordance  with  paragraphs  (b)  and 
(c)  of  this  section:  Provided,  That  the 
number  of  vehicles  selected  shall  not  in¬ 
crease  the  size  of  either  the  emission  data 
fieet  or  the  durability  data  fieet  by  more 
than  20  percent  or  one  vehicle,  whichever 
is  greater. 

(e)  Any  manufacturer  whose  projected 
sales  of  new  motor  vehicles  subject  to 
this  subpart  for  the  model  year  for  which 
certification  Is  soiight  is  less  than  2,000 
vehicles  may  request  a  reduction  in  the 
number  of  test  vehicles  determined  In 
accordance  with  the  foregoing  provlsion.s 
of  this  section.  The  Administrator  may 
agree  to  such  lesser  number  as  he  deter¬ 
mines  would  meet  the  objectives  of  this 
procedure. 

(f)  In  lieu  of  testing  an  emission  data 
or  durability  data  vehicle  selected  under 
paragraph  (b)  or  (c>  of  this  section  and 
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submitting  data  therefore,  a  manufac¬ 
turer  may,  with  the  prior  written  ap¬ 
proval  of  the  Administrator,  submit  data 
on  a  similar  vehicle  for  which  certifica¬ 
tion  has  previously  been  obtained. 

(g)  (1)  Where  it  is  expected  that  more 
than  33  percent  of  an  engine  family  will 
be  equipped  with  an  optional  item,  the 
full  estimated  weight  of  that  item  shall 
be  included  in  the  curb  weight  computa¬ 
tion  for  the  entire  engine  family.  Where 
it  is  expected  that  33  percent  or  less  of 
the  vehicles  in  an  engine  family  will  be 
equipped  with  an  item  of  optional  equip¬ 
ment,  no  weight  for  that  item  will  be 
added  in  computing  curb  vreight.  Op¬ 
tional  equipment  w'eighing  less  than  3 
pounds  per  item  need  not  be  considered. 

(2)  Where  It  is  expected  that  more 
than  33  percent  of  an  engine  family  will 
be  equipped  with  an  item  of  c^tional 
equipment  that  can  reasonably  be  ex¬ 
pected  to  infiuence  exhaust  emissions, 
then  such  items  of  optional  equipment 
shall  actually  be  installed  on  all  emission 
data  and  durability  data  vehicles  for  such 
engine  family. 

§  B5.175— 19  Mainlonance. 

(a)  (1)  Maintenance  on  the  engines 
and  fuel  systems  of  durability  vehicles 
may  be  performed  only  under  the  follow¬ 
ing  provisions: 

(1)  One  major  engine  tuneup  to  manu¬ 
facturer’s  specifications  may  be  per¬ 
formed  at  24,000  miles  (±250  miles)  of 
scheduled  driving  with  the  following  ex¬ 
ception:  On  a  vehicle  with  an  engine  dis¬ 
placement  of  150  cubic  inches  or  less  (or 
a  rating  of  at  least  1.20  maximum  rated 
horsepower  per  cubic  inch  of  displace¬ 
ment)  major  engine  tuneups  may  be  per¬ 
formed  at  12,000,  24,000,  and  36,000  miles 
(±250  miles)  of  scheduled  driving.  A 
major  engine  txmeup  shall  be  restricted 
to  the  following: 

(a)  Adjust  low  idle  speed. 

(b)  Adjust  valve  lash  if  required. 

(c)  Adjust  injector  timing. 

<d>  Adjust  governor. 

(c)  Clean  and  service  injector  tips. 

(/)  Adjust  drive  belt  tension  on  engine 
accessories. 

(ff)  Check  engine  bolt  torque  and 
tighten  as  required. 

(ii)  Injectors  may  be  changed  if  a 
persistent  misfire  is  detected. 

(iii)  Normal  vehicle  lubrication  serv¬ 
ices  (engine  and  transmission  oil  change 
and  oil  filter,  fuel  filter,  and  air  filter 
servicing)  will  be  allowed  at  manufac¬ 
turer’s  recommended  intervals. 

(iv)  The  crankcase  emission  control 
system  may  be  serviced  at  12,000-mile 
intervals  (±250  miles)  of  scheduled 
driving. 

(V)  Readjustment  of  the  engine  idle 
settings  may  be  performed  only  if  there 
is  a  problem  of  stalling  at  stops. 

(vl)  Leaks  in  the  fuel  system,  engine 
lubrication  system  and  cooling  system 
may  be  repaired. 

(vli)  Engine  idle  speed  may  be  ad¬ 
justed  at  the  4,000-mile  test  point. 

(vlii)  Any  other  engine  or  fuel  system 
maintenance  or  repairs  may  be  al¬ 
lowed  with  the  advance  approval  of  the 
Administrator. 


(2)  Repairs  to  vehicle  components  of 
the  durability  data  vehicle,  other  than 
the  engine  or  fuel  system  shall  be  per¬ 
formed  only  as  a  result  of  part  failiu’e 
or  vehicle  system  malfunction. 

(3)  Allowable  maintenance  on  emis¬ 
sion  data  vehicles  shall  be  limited  to  the 
adjustment  of  engine  idle  speed  at  the 
4,000-mlle  test  point,  except  that  other 
maintenance  or  repairs  may  be  allowed 
with  the  advance  approval  of  the  Admin¬ 
istrator. 

(4)  Where  the  Administrator  agrees 
under  §  85.175-20  to  a  mileage  accumula¬ 
tion  of  less  than  50,000  miles  for  dura¬ 
bility  testing,  he  may  modify  the  re¬ 
quirement  of  this  paragraph. 

(b)  Complete  emission  tests  (see 
§§  85.175-3  to  85.175-17)  shall  be  run  be¬ 
fore  and  after  any  vehicle  maintenance 
which  may  reasonably  be  expected  to 
affect  emissions.  These  test  data  shall  be 
supplied  to  the  Administrator  immedi¬ 
ately  after  the  tests,  along  with  a  com¬ 
plete  record  of  all  pertinent  mainte¬ 
nance,  including  an  engineering  report 
of  any  malfunction  diagnosis  and  the 
corrective  action  taken.  In  addition,  all 
test  data  and  maintenance  reports  shall 
be  compiled  and  provided  to  the  Admin¬ 
istrator  in  accordance  wdth  §  85.53. 

(c)  If  the  Administrator  determines 
that  maintenance  or  repairs  performed 
have  resulted  in  a  substantial  change  to 
the  engine-system  combination,  the  ve¬ 
hicle  shall  not  be  used  as  a  durability 
data  vehicle. 

§  85.175—20  Mileage  aceuniulaliun  and 
emistiion  meatturemenl^. 

The  procedure  for  mileage  accumula¬ 
tion  will  be  the  Durability  Driving  Sched¬ 
ule  as  specified  in  Appendix  D  to  this 
part.  A  modified  procedure  may  also  be 
used  if  approved  in  advance  by  the 
Administrator. 

(a)  Emissi(m  data  vehicles:  Each 
emission  data  vehicle  shall  be  driven 
4,000  miles  with  all  emission  control  sys¬ 
tems  installed  and  operating.  Emission 
tests  shall  be  conducted  at  zero  miles 
and  4,000  miles. 

(b)  Durability  data  vehicles:  Each 
durability  data  vehicle  shall  be  driven 
with  all  emission  control  systems  in¬ 
stalled  and  operating,  for  50,000  miles  or 
such  lesser  distance  as  the  Administrator 
may  agree  to  as  meeting  the  objectives 
of  this  procedure.  Emission  measure¬ 
ments  from  a  cold  start  shall  be  made  at 
zero  miles  and  at  each  4, 000 -mile 
interval. 

(c)  All  tests  required  by  this  subpart 
to  be  conducted  after  4,000  miles  of  driv¬ 
ing  or  at  any  multiple  of  4,000  miles  may 
be  conducted  at  any  acciunulated  mile¬ 
age  within  250  miles  of  4,000  miles  or 
the  appropriate  multiple  of  4,000  miles, 
respectively. 

(d)  The  results  of  each  emission  test 
shall  be  supplied  to  the  Administrator 
immediately  after  the  test.  Where  a 
manufactui-er  conducts  multiple  tests  at 
any  test  point  or  any  tests  between  test 
points,  data  on  these  tests  (including 
voided  tests)  shall  be  provided  to  the 
Administrator  in  accordance  with  §  85.53. 

(e)  Whenever  the  manufacturer  pro¬ 
poses  to  operate  and  test  a  vehicle  which 


may  be  used  for  emission  or  durability 
data,  he  shall  provide  the  zero  mile  test 
data  to  the  Administrator  and  make  the 
vehicle  available  for  such  testing  under 
§  85.54  as  the  Administrator  may  require 
before  beginning  to  accumulate  mileage 
on  the  vehicle.  Failure  to  comply  with 
this  requirement  wrill  invalidate  all  test 
data  submitted  for  this  vehicle. 

(f )  Once  a  manufacturer  begins  to  op¬ 
erate  an  emission  data  or  durability  data 
vehicle,  as  indl(».ted  by  compliance  with 
paragraph  (e)  of  this  section,  he  shall 
continue  to  run  the  vehicle  to  4,000  miles 
or  50,000  miles,  respectively,  and  the 
data  from  the  vehicle  will  be  used  In  the 
calculations  imder  S  85.175-21.  Discon¬ 
tinuation  of  a  vehicle  shall  be  allowed 
only  with  the  wrritten  consent  of  the 
Administrator. 

(g) (1)  The  Administrator  may  elect 
to  operate  and  test  any  test  vehicle  dic¬ 
ing  all  or  any  part  of  the  mileage  accu¬ 
mulation  and  testing  procedure.  In  such 
cases,  the  manufacturer  shall  provide  the 
vehicle (s)  to  the  Administrator  with  all 
information  necessary  to  conduct  this 
testing. 

(2)  The  test  procedures  (§§  85.175-3 
to  85.175-17)  will  be  follow'ed  by  the  Ad¬ 
ministrator.  Maintenance  may  be  per¬ 
formed  by  the  manufacturer  under  such 
conditions  as  the  Administrator  may 
prescribe. 

(3)  The  data  developed  by  the  Ad¬ 
ministrator  for  the  engine  system  com¬ 
bination  shall  be  combined  with  any 
applicable  data  supplied  by  the  manu¬ 
facturer  on  other  vehicles  of  that 
combination  to  determine  the  applicable 
deterioration  factors  for  the  combina¬ 
tion.  In  the  case  of  a  significant  discrep¬ 
ancy  between  data  developed  by  the  Ad¬ 
ministrator  and  that  submitt^  by  the 
manufacturer  the  Administrator’s  data 
shall  be  used  in  the  determination  of 
deterioration  factors. 

§  85.175—21  Complianre  with  emis^iion 
standard!*. 

(a)  The  exhaust  emission  standards 
In  the  regulations  in  this  part  apply  to 
the  emissions  of  vehicles  for  their  useful 
life. 

(b)  Since  it  is  expected  that  emission 
control  eflQciency  will  change  with  mile¬ 
age  accumulation  on  the  vehicle,  the 
emission  level  of  a  vehicle  which  has 
acciunulated  50,000  miles  will  be  used  as 
the  basis  for  determining  compliance 
with  the  standards. 

(c)  The  procedure  for  determining 
compliance  of  a  new  light-duty  motor 
vehicle  with  exhaust  emission  standards 
is  as  follows: 

(1)  Separate  emission  deterioration 
factors  shall  be  determined  from  the 
emissions  results  of  the  durability  data 
vehicles  for  each  engine-system  combina¬ 
tion.  A  separate  factor  shall  be  estab¬ 
lished  for  the  (x>mbination  for  exhaust 
HC,  exhaust  CO,  and  exhaust  NO.. 

(i)  The  applicable  results  to  be  used  in 
determining  the  deterioration  factors  for 
each  combination  shall  be: 

(a)  All  emission  data  from  the  tests 
required  under  §  85.175-20(b) ,  except  the 
zero  mile  tests.  This  shall  Include  the 
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official  test  results  as  determined  in 
§  85.54  for  all  tests  conducted  on  all  dur¬ 
ability  vehicles  of  the  combination  se¬ 
lected  under  §  85.175-18(0  (including 
all  vehicles  elected  to  be  operated  by 
the  manufacturer  under  §  85.175-18(0 
(3)).  Where  the  Administrator  has 
agreed  to  a  mileage  less  than  50,000  miles 
in  accordance  with  §  85.175-20(b> ,  the 
data  for  mileages  greater  than  that 
actually  run  will  be  determined  by  ex¬ 
trapolating  the  test  data  generated  at 
lesser  mileages. 

(b)  All  emission  data  from  the  tests 
conducted  before  and  after  the  mainte- 

exhaust  emissioii.s 
factor =  ,  .  .  . 

exhaust  emissions 

(2)  The  exhaust  emission  test  results 
for  each  emission  data  vehicle  shall  be 
multiplied  by  the  appropriate  deteriora¬ 
tion  factor;  Provided,  That  if  a  deterio¬ 
ration  factor  as  compared  in  subpara¬ 
graph  ( 1 )  ( iii  >  of  this  paragraph  is  less 
than  one,  that  deterioration  factor  shall 
be  one  for  the  purposes  of  this 
subparagraph. 

(3)  The  emissions  to  compare  with 
the  standard  shall  be  the  adjusted  emis¬ 
sions  of  subparagraph  (2)  of  this  para¬ 
graph  for  each  emission  data  vehicle. 

(4)  Every  test  vehicle  of  an  engine 
family  must  comply  with  all  applicable 
standards,  as  determined  in  subpara¬ 
graph  (3)  of  this  paragraph,  before  any 
vehicle  of  that  family  may  be  certified. 


nance  provided  in  §  85.175-19(a)  ( 1  *  (i). 

(ii»  All  applicable  results  shall  be 
plotted  as  a  function  of  the  mileage  on 
the  system,  rounded  to  the  nearest  mile, 
and  the  best  fit  straight  lines,  fitted  by 
the  method  of  least  squares,  shall  be 
drawn  through  these  data  points.  The 
interpolated  4,000  and  50,000  mile  points 
on  this  line  must  be  within  the  standards 
provided  in  5S  85.175-2  or  the  data  will 
not  be  acceptable  for  use  in  calculation 
of  a  deterioration  factor. 

(hi)  An  exhaust  emission  deteriora¬ 
tion  factor  shall  be  calculated  for  each 
combination  as  follows: 

Interpolated  to  50.000  miles 
interpolated  to  4.000  miles. 

§8.>.I7(>— I  \|iplieal>ilil>  (  iii<nI<-I 

>eiir). 

With  the  exception  of  the  nitrogen 
oxides  exhaust  emission  standard,  the 
standards  and  test  procedures  set  forth 
in  §  85.175-2(b)  through  §  85.175-21  re¬ 
main  applicable  for  the  1976  model  year. 

§  8.).  176— 2  .'^lainlartU  for  (‘xluiin>l  fiiiiH- 

(a>  Exhaust  emissions  from  1976 
model  year  vehicles  shall  not  exceed; 

( 1 »  Hydrocarboivs — 0.41  grams  per  ve¬ 
hicle  mile. 

(2)  Carbon  monoxide — 3.4  grams  per 

vehicle  mile. 

(3)  Oxides  of  nitrogen — 0.40  grams 

per  vehicle  mile. 
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